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D. Construction of pBVDdN6 
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gtatacgagaattagaaaaggcactcgtatacgtattgggcaattaaaaataataattaggcctagggaacaaatccctct 
cagcgaaggccgaaaagaggctagccatgcccttagtaggactagcataatgaggggggtagcaacagtggtgagttcgtt 
ggatggcttaagccctgagtacagggtagtcgtcagtggttcgacgccttggaataaaggtctcgagatgccacgtggacg 
agggcatgcccaaagcacatcttaacctgagcgggggtcgcccaggtaaaagcagttttaaccgactgttacgaatacagc 
ctgatagggtgctgcagaggcccactgtattgctactaaaaatctctgctgtacatggcacatggagttgatcacaaatga 
acttttatacaaaacatacaaacaaaaacccgtcggggtggaggaacctgtttatgatcaggcaggtgatcccttatttgg 
tgaaaggggagcagtccaccctcaatcgacgctaaagctcccacacaagagaggggaacgcgatgttccaaccaacttggc 
atccttaccaaaaagaggtgactgcaggtcgggtaatagcagaggacctgtgagcgggatctacctgaagccagggccact 
attttaccaggactataaaggtcccgtctatcacagggccccgctggccggtatgcagatcttcgtgaagaccctgaccgg 
caagaccatcaccctggaggtggagcccagtgacaccatcgagaacgtgaaggccaagatccaggataaggaaggcattcc 
ccctgaccagcagaggctcatctttgccggcaagcagctggaagatggccgcactctttctgattacaacatccagaaaga 
gtcgaccctgcacctggtcctccgtctgaggggtggttcagacacgaaagaagagggagcaacaaaaaagaaaacacagaa 
acccgacagactagaaagggggaaaatgaaaatagtgcccaaagaatctgaa 

aaagacagcaaaactaaacctccggatgctacaatagtggtggaaggagtcaaataccaggtgaggaagaagggaaaaacc 
aagagtaaaaacactcaggacggcttgtaccataacaaaaacaaacctcaggaatcacgcaagaaactggaaaaagcattg 
ttggcgtgggcaataatagctatagttttgtttcaagttacaatgggagaaaacataacacagtggaacctacaagataat 
gggacggaagggatacaacgggcaatgttccaaaggggtgtgaatagaagtttacatggaatctggccagagaaaatctgt 
actggcgtcccttcccatctagccaccgatatagaactaaaaacaattcatggtatgatggatgcaagtgagaagaccaac 
tacacgtgttgcagacttcaacgccatgagtggaacaagcatggttggtgcaactggtacaatattgaaccctggattcta 
gtcatgaatagaacccaagccaatctcactgagggacaaccaccaagggagtgcgcagtcacttgtaggtatgatagggct 
agtgacttaaacgtggtaacacaagctagagatagccccacacccttaacaggttgcaagaaaggaaagaacttctccttt 
^gcaggcatattgatgcggggcccctgcaactttgaaatagctgcaagtgatgtattattcaaagaacatgaacgcattagt 
^tgttccaggatactactctttaccttgttgacgggttgaccaactccttagaaggtgccagacaaggaaccgctaaactg 
%caacctggttaggcaagcagctcgggatactaggaaaaaagttggaaaacaagagtaagacgtggtttggagcatacgct 
^cttccccttactgtgatgtcgatcgcaaaattggctacatatggtatacaaaaaattgcacccctgcctgcttacccaag 
Ejaacacaaaaattgtcggccctgggaaatttgacaccaatgcagaggacggca 

^£agatattacatgagatggggggtcacttgtcggaggtactactactttctttagtggtgctgtccgacttcgcaccggaaa 
.'■^agctagtgtaatgtacctaatcctacatttttccatcccacaaagtcacgttgatgtaatggattgtgataagacccagt 
ftgaacctcacagtggagctgacaacagctgaagtaataccagggtcggtctggaatctaggcaaatatgtatgtataagac 
^taaattggtggccttatgagacaactgtagtgttggcatttgaagaggtgagccaggtggtgaagttagtgttgagggcac 
W=tcagagatttaacacgcatttggaacgctgcaacaactactgcttttttagtatgccttgttaagatagtcaggggccaga 
s tggtacagggcattctgtggctactattgataacaggggtacaagggcacttggattgcaaacctgaattctcgtatgcca 
ytagcaaaggacgaaagaattggtcaactgggggctgaaggccttaccaccacttggaaggaatactcacctggaatgaagc 
= iggaagacacaatggtcattgcttggtgcgaagatgggaagttaatgtacctccaaagatgcacgagagaaaccagatatc 
Cfccgcaatcttgcatacaagagccttgccgaccagtgtggtattcaaaaaactctttgatgggcgaaagcaagaggatgtag 
! l; tcgaaatgaacgacaactttgaatttggactctgcccatgtgatgccaaacccatagtaagagggaagttcaatacaacgc 
Htgctgaacggaccggccttccagatggtatgccccataggatggacagggactgtaagctgtacgtcattcaatatggaca 
Cicttagccacaactgtggtacggacatatagaaggtctaaaccattccctcataggcaaggctgtatcacccaaaagaatc 
Ctgggggaggatctccataactgcatccttggaggaaattggacttgtgtgcc 

? tggagaccaactactatacaaagggggctctattgaatcttgcaagtggtgtggctatcaatttaaagagagtgagggact 
accacactaccccattggcaagtgtaaattggagaacgagactggttacaggctagtagacagtacctcttgcaatagaga 
aggtgtggccatagtaccacaagggacattaaagtgcaagataggaaaaacaactgtacaggtcatagctatggataccaa 
actcggacctatgccttgcagaccatatgaaatcatatcaagtgaggggcctgtagaaaagacagcgtgtactttcaacta 
cactaagacattaaaaaataagtattttgagcccagagacagctactttcagcaatacatgctaaaaggagagtatcaata 
ctggtttgacctggaggtgactgaccatcaccgggattacttcgctgagtccatattagtggtggtagtagccctcttggg 
tggcagatatgtactttggttactggttacatacatggtcttatcagaacagaaggccttagggattcagtatggatcagg 
ggaagtggtgatgatgggcaacttgctaacccataacaatattgaagtggtgacatacttcttgctgctgtacctactgct 
gagggaggagagcgtaaagaagtgggtcttactcttataccacatcttagtggtacacccaatcaaatctgtaattgtgat 
cctactgatgattggggatgtggtaaaggccgattcagggggccaagagtacttggggaaaatagacctctgttttacaac 
agtagtactaatcgtcataggtttaatcatagccaggcgtgacccaactatagtgccactggtaacaataatggcagcact 
gagggtcactgaactgacccaccagcctggagttgacatcgctgtggcggtcatgactataaccctactgatggttagcta 
tgtgacagattattttagatataaaaaatggttacagtgcattctcagcctg 

gtatctggggtgttcttgataagaagcctaatatacctaggtagaatcgagatgccagaggtaactatcccaaactggaga 
ccactaactttaatactattatatttgatctcaacaacaattgtaacgaggtggaaggttgacgtggctggcctattgttg 
caatgtgtgcctatcttattgctggtcacaaccttgtgggccgacttcttaaccctaatactgatcctgcctacctatgaa 
ttggttaaattatactatctgaaaactgttaggactgatatagaaagaagttggctaggggggatagactatacaagagtt 
gactccatctacgacgttgatgagagtggagagggcgtatatctttttccatcaaggcagaaagcacaggggaatttttct 
atactcttgccccttatcaaagcaacactgataagttgcgtcagcagtaaatggcagctaatatacatgagttacttaact 
ttggactttatgtactacatgcacaggaaagttatagaagagatctcaggaggtaccaacataatatccaggttagtggca 
gcactcatagagctgaactggtccatggaagaagaggagagcaaaggcttaaagaagttttatctattgtctggaaggttg 
agaaacctaataataaaacataaggtaaggaatgagaccgtggcttcttggtacggggaggaggaagtctacggtatgcca 
aagatcatgactataatcaaggccagtacactgagtaagagcaggcactgcataatatgcactgtatgtgagggccgagag 
tggaaaggtggcacctgcccaaaatgtggacgccatgggaagccgataacgtgtgggatgtcgctagcagatttcgaagaa 
agacactataaaagaatctttataagggaaggcaactttgagggtatgtgcagccgatgccagggaaagcataggaggttt 
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gaaatggaccgggaacctaagagtgccagatactgtgctgagtgtaataggc 

tgcatcctgctgaggaaggtgacttttgggcagagtcgagcatgttgggcctcaaaatcacctactttgcgctgatggatg 
gaaaggtgtatgatatcacagagtgggctggatgccagcgtgtgggaatctccccagatacccacagagtcccttgtcaca 
tctcatttggttcacggatgcctttcaggcaggaatacaatggctttgtacaatataccgctagggggcaactatttctga 
gaaacttgcccgtactggcaactaaagtaaaaatgctcatggtaggcaaccttggagaagaaattggtaatctggaacatc 
ttgggtggatcctaagggggcctgccgtgtgtaagaagatcacagagcacgaaaaatgccacattaatatactggataaac 
taaccgcatttttcgggatcatgccaagggggactacacccagagccccggtgaggttccctacgagcttactaaaagtga 
ggaggggtctggagactggctgggcttacacacaccaaggcgggataagttcagtcgaccatgtaaccgccggaaaagatc 
tactggtctgtgacagcatgggacgaactagagtggtttgccaaagcaacaacaggttgaccgatgagacagagtatggcg 
tcaagactgactcagggtgcccagacggtgccagatgttatgtgttaaatccagaggccgttaacatatcaggatccaaag 
gggcagtcgttcacctccaaaagacaggtggagaattcacgtgtgtcaccgcatcaggcacaccggctttcttcgacctaa 
aaaacttgaaaggatggtcaggcttgcctatatttgaagcctccagcgggagggtggttggcagagtcaaagtagggaaga 
atgaagagtctaaacctacaaaaataatgagtggaatccagaccgtctcaaaaaacacagcagacctgaccgagatggtca 
agaagataaccagcatgaacaggggagacttcaagcagattactttggcaac 

aggggcaggcaaaaccacagaactcccaaaagcagttatagaggagataggaagacacaagagagtattagttcttatacc 
attaagggcagcggcagagtcagtctaccagtatatgagattgaaacacccaagcatctcttttaacctaaggatagggga 
catgaaagagggggacatggcaaccgggataacctatgcatcatacgggtacttctgccaaatgcctcaaccaaagctcag 
agctgctatggtagaatactcatacatattcttagatgaataccattgtgccactcctgaacaactggcaattatcgggaa 
^atccacagattttcagagagtataagggttgtcgccatgactgccacgccagcagggtcggtgaccacaacaggtcaaaa 
^cacccaatagaggaattcatagcccccgaggtaatgaaaggggaggatcttggtagtcagttccttgatatagcagggtt 
tfaaaaataccagtggatgagatgaaaggcaatatgttggtttttgtaccaacgagaaacatggcagtagaggtagcaaagaa 
Cgctaaaagctaagggctataactctggatactattacagtggagaggatccagccaatctgagagttgtgacatcacaatc 
^rcccctatgtaatcgtggctacaaatgctattgaatcaggagtgacactaccagatttggacacggttatagacacggggtt 
r^aaatgtgaaaagagggtgagggtatcatcaaagatacccttcatcgtaacaggccttaagaggatggccgtgactgtggg 
"itgagcaggcgcagcgtaggggcagagtaggtagagtgaaacccgggaggtattataggagccaggaaacagcaacagggtc 
f^aaggactaccactatgacctcttgcaggcacaaagatacgggattgaggatggaatcaacgtgacgaaatcctttaggga 
^^atgaattacgattggagcctatacgaggaggacagcctactaataacccag 

Ufctggaaatactaaataatctactcatctcagaagacttgccagccgctgttaagaacataatggccaggactgatcaccca 
s gagccaatccaacttgcatacaacagctatgaagtccaggtcccggtcctattcccaaaaataaggaatggagaagtcaca 
l^acacctacgaaaattactcgtttctaaatgccagaaagttaggggaggatgtgcccgtgtatatctacgctactgaagat 
Lgaggatctggcagttgacctcttagggctagactggcctgatcctgggaaccagcaggtagtggagactggtaaagcactg 
jTaagcaagtgaccgggttgtcctcggctgaaaatgccctactagtggctttatttgggtatgtgggttaccaggctctctca 
n4agaggcatgtcccaatgataacagacatatataccatcgaggaccagagactagaagacaccacccacctccagtatgca 
Nbccaacgccataaaaaccgatgggacagagactgaactgaaagaactggcgtcgggtgacgtggaaaaaatcatgggagcc 
CBtttcagattatgcagctgggggactggagtttgttaaatcccaagcagaaaagataaaaacagctcctttgtttaaagaa 
ESaacgcagaagccgcaaaagggtatgtccaaaaattcattgactcattaattgaaaataaagaagaaataatcagatatggt 
r "ttgtggggaacacacacagcactatacaaaagcatagctgcaagactggggcatgaaacagcgtttgccacactagtgtta 
aagtggctagcttttggaggggaatcagtgtcagaccacgtcaagcaggcggcagttgatttagtggtctattatgtgatg 
aataagccttccttcccaggtgactccgagacacagcaagaagggaggcgattcgtcgcaagcctgttcatctccgcactg 
gcaacctacacatacaaaacttggaattaccacaatctctctaaagtggtgg 

aaccagccctggcttacctcccctatgctaccagcgcattaaaaatgttcaccccaacgcggctggagagcgtggtgatac 
tgagcaccacgatatataaaacatacctctctataaggaaggggaagagtgatggattgctgggtacggggataagtgcag 
ccatggaaatcctgtcacaaaacccagtatcggtaggtatatctgtgatgttgggggtaggggcaatcgctgcgcacaacg 
ctattgagtccagtgaacagaaaaggaccctacttatgaaggtgtttgtaaagaacttcttggatcaggctgcaacagatg 
agctggtaaaagaaaacccagaaaaaattataatggccttatttgaagcagtccagacaattggtaaccccctgagactaa 
tataccacctgtatggggtttactacaaaggttgggaggccaaggaactatctgagaggacagcaggcagaaacttattca 
cattgataatgtttgaagccttcgagttattagggatggactcacaagggaaaataaggaacctgtccggaaattacattt 
tggatttgatatacggcctacacaagcaaatcaacagagggctgaagaaaatggtactggggtgggcccctgcacccttta 
gttgtgactggacccctagtgacgagaggatcagattgccaacagacaactatttgagggtagaaaccaggtgcccatgtg 
gctatgagatgaaagctttcaaaaatgtaggtggcaaacttaccaaagtggaggagagcgggcctttcctatgtagaaaca 
gacctggtaggggaccagtcaactacagagtcaccaagtattacgatgacaacctcagagagataaaaccagtagcaaagt 
tggaaggacaggtagagcactactacaaaggggtcacagcaaaaattgactacagtaaaggaaaaatgctcttggccactg 
acaagtgggaggtggaacatggtgtcataaccaggttagctaagagatatac 

tggggtcgggttcaatggtgcatacttaggtgacgagcccaatcaccgtgctctagtggagagggactgtgcaactataac 
caaaaacacagtacagtttctaaaaatgaagaaggggtgtgcgttcacctatgacctgaccatctccaatctgaccaggct 
catcgaactagtacacaggaacaatcttgaagagaaggaaatacccaccgctacggtcaccacatggctagcttacacctt 
cgtgaatgaagacgtagggactataaaaccagtactaggagagagagtaatccccgaccctgtagttgatatcaatttaca 
accagaggtgcaagtggacacgtcagaggttgggatcacaataattggaagggaaaccctgatgacaacgggagtgacacc 
tgtcttggaaaaagtagagcctgacgccagcgacaaccaaaactcggtgaagatcgggttggatgagggtaattacccagg 
gcctggaatacagacacatacactaacagaagaaatacacaacagggatgcgaggcccttcatcatgatcctgggctcaag 
gaattccatatcaaatagggcaaagactgctagaaatataaatctgtacacaggaaatgaccccagggaaatacgagactt 
gatggctgcagggcgcatgttagtagtagcactgagggatgtcgaccctgagctgtctgaaatggtcgatttcaaggggac 
ttttttagatagggaggccctggaggctctaagtctcgggcaacctaaaccgaagcaggttaccaaggaagctgttaggaa 
tttgatagaacagaaaaaagatgtggagatccctaactggtttgcatcagatgacccagtatttctggaagtggccttaaa 
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aaatgataagtactacttagtaggagatgttggagagctaaaagatcaagctaaagcacttggggccacggatcagacaag 
aattataaaggaggtaggctcaaggacgtatgccatgaagctatctagctgg 

ttcctcaaggcatcaaacaaacagatgagtttaactccactgtttgaggaattgttgctacggtgcccacctgcaactaag 
agcaataaggggcacatggcatcagcttaccaattggcacagggtaactgggagcccctcggttgcggggtgcacctaggt 
acaataccagccagaagggtgaagatacacccatatgaagcttacctgaagttgaaagatttcatagaagaagaagagaag 
aaacctagggttaaggatacagtaataagagagcacaacaaatggatacttaaaaaaataaggtttcaaggaaacctcaac 
accaagaaaatgctcaacccagggaaactatctgaacagttggacagggaggggcgcaagaggaacatctacaaccaccag 
attggtactataatgtcaagtgcaggcataaggctggagaaattgccaatagtgagggcccaaaccgacaccaaaaccttt 
catgaggcaataagagataagatagacaagagtgaaaaccggcaaaatccagaattgcacaacaaattgttggagattttc 
cacacgatagcccaacccaccctgaaacacacctacggtgaggtgacgtgggagcaacttgaggcgggggtaaatagaaag 
ggggcagcaggcttcctggagaagaagaacatcggagaagtattggattcagaaaagcacctggtagaacaattggtcagg 
gatctgaaggccgggagaaagataaaatattatgaaactgcaataccaaaaaatgagaagagagatgtcagtgatgactgg 
caggcaggggacctggtggttgagaagaggccaagagttatccaataccctgaagccaagacaaggctagccatcactaag 
gtcatgtataactgggtgaaacagcagcccgttgtgattccaggatatgaaggaaagacccccttgttcaacatctttgat 
aaagtgagaaaggaatgggactcgttcaatgagccagtggccgtaagttttg 

acaccaaagcctgggacactcaagtgactagtaaggatctgcaacttattggagaaatccagaaatattactataagaagg 
agtggcacaagttcattgacaccatcaccgaccacatgacagaagtaccagttataacagcagatggtgaagtatatataa 
gaaatgggcagagagggagcggccagccagacacaagtgctggcaacagcatgttaaatgtcctgacaatgatgtacggct 
tctgcgaaagcacaggggtaccgtacaagagtttcaacagggtggcaaggatccacgtctgtggggatgatggcttcttaa 
iaactgaaaaagggttagggctgaaatttgctaacaaagggatgcagattcttcatgaagcaggcaaacctcagaagataa 
y : ggaaggggaaaagatgaaagttgcctatagatttgaggatatagagttctgttctcataccccagtccctgttaggtggt 
feScgacaacaccagtagtcacatggccgggagagacaccgctgtgatactatcaaagatggcaacaagattggattcaagtg 
ygagagaggggtaccacagcatatgaaaaagcggtagccttcagtttcttgctgatgtattcctggaacccgcttgttagga 
f^gatttgcctgttggtcctttcgcaacagccagagacagacccatcaaaacatgccacttattattacaaaggtgatccaa 
r^aggggcctataaagatgtaataggtcggaatctaagtgaactgaagagaacaggctttgagaaattggcaaatctaaacc 
^aagcctgtccacgttgggggtctggactaagcacacaagcaaaagaataattcaggactgtgttgccattgggaaagaag 
^ygggcaactggctagttaagcccgacaggctgatatccagcaaaactggccacttatacatacctgataaaggctttacat 
iyacaaggaaagcattatgagcaactgcagctaagaacagagacaaacccggt 

yatgggggttgggactgagagatacaagttaggtcccatagtcaatctgctgctgagaaggttgaaaattctgctcatgac 
gggccgtcggcgtcagcagctgagacaaaatgtatatattgtaaataaattaatccatgtacatagtgtatataaatatagt 
y|gggaccgtccacctcaagaagacgacacgcccaacacgcacagctaaacagtagtcaagattatctacctcaagataaca 
^ctacatttaatgcacacagcactttagctgtatgaggatacgcccgacgtctatagttggactagggaagacctctaacag 

jjqcccc 
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gtatacgagaattagaaaaggcactcgtatacgtattgggcaattaaaaataataattaggcctagggaacaaatccctc 
tcagcgaaggccgaaaagaggctagccatgcccttagtaggactagcataatgaggggggtagcaacagtggtgagttcg 
ttggatggcttaagccctgagtacagggtagtcgtcagtggttcgacgccttggaataaaggtctcgagatgccacgtgg 
acgagggcatgcccaaagcacatcttaacctgagcgggggtcgcccaggtaaaagcagttttaaccgactgttacgaata 
cagcctgatagggtgctgcagaggcccactgtattgctactaaaaatctctgctgtacatggcacatggagttgatcaca 
aatgaacttttatacaaaacatacaaacaaaaacccgtcggggtggaggaacctgtttatgatcaggcaggtgatccctt 
atttggtgaaaggggagcagtccaccctcaatcgacgctaaagctcccacacaagagaggggaacgcgatgttccaacca 
acttggcatccttaccaaaaagaggtgactgcaggtcgggtaatagcagaggacctgtgagcgggatctacctgaagcca 
gggccactattttaccaggactataaaggtcccgtctatcacagggccccgctggccggtatgcagatcttcgtgaagac 
cctgaccggcaagaccatcaccctggaggtggagcccagtgacaccatcgagaacgtgaaggccaagatccaggataagg 
aaggcattccccctgaccagcagaggctcatctttgccggcaagcagctggaagatggccgcactctttctgattacaac 
atccagaaagagtcgaccctgcacctggtcctccgtctgaggggtggttcagacacgaaagaagagggagcaacaaaaaa 
gaaaacacagaaacccgacagactagaaagggggaaaatgaaaatagtgcccaaagaatctgaaaaagacagcaaaacta 
aacctccggatgctacaatagtggtggaaggagtcaaataccaggtgaggaagaagggaaaaaccaagagtaaaaacact 
caggacggcttgtaccataacaaaaacaaacctcaggaatcacgcaagaaactggaaaaagcattgttggcgtgggcaat 
aatagctatagttttgtttcaagttacaatgggagaaaacataacacagtggaacctacaagataatgggacggaaggga 
tacaacgggcaatgttccaaaggggtgtgaatagaagtttacatggaatctggccagagaaaatctgtactggcgtccct 
tcccatctagccaccgatatagaactaaaaacaattcatggtatgatggatgcaagtgagaagaccaactacacgtgttg 
dlcagacttcaacgccatgagtggaacaagcatggttggtgcaactggtacaatattgaaccctggattctagtcatgaata 
^lOgaacccaagccaatctcactgagggacaaccaccaagggagtgcgcagtcacttgtaggtatgatagggctagtgactta 
^Oaacgtggtaacacaagctagagatagccccacacccttaacaggttgcaagaaaggaaagaacttctcctttgcaggcat 
ffliattgatgcggggcccctgcaactttgaaatagctgcaagtgatgtattattcaaagaacatgaacgcattagtatgttcc 
yniaggatactactctttaccttgttgacgggttgaccaactccttagaaggtgccagacaaggaaccgctaaactgacaacc 
^tggttaggcaagcagctcgggatactaggaaaaaagttggaaaacaagagtaagacgtggtttggagcatacgctgcttc 
sTsCCCttactgtgatgtcgatcgcaaaattggctacatatggtatacaaaaaattgcacccctgcctgcttacccaagaaca 
JVJcaaaaattgtcggccctgggaaatttgacaccaatgcagaggacggcaagatattacatgagatggggggtcacttgtcg 
^gaggtactactactttctttagtggtgctgtccgacttcgcaccggaaacagctagtgtaatgtacctaatcctacattt 
f ttccatcccacaaagtcacgttgatgtaatggattgtgataagacccagttgaacctcacagtggagctgacaacagctg 
^aagtaataccagggtcggtctggaatctaggcaaatatgtatgtataagaccaaattggtggccttatgagacaactgta 
M ; gtgttggcatttgaagaggtgagccaggtggtgaagttagtgttgagggcactcagagatttaacacgcatttggaacgc 
lljtgcaacaactactgcttttttagtatgccttgttaagatagtcaggggccagatggtacagggcattctgtggctactat 
|4:tgataacaggggtacaagggcacttggattgcaaacctgaattctcgtatgccatagcaaaggacgaaagaattggtcaa 
^ctgggggctgaaggccttaccaccacttggaaggaatactcacctggaatgaagctggaagacacaatggtcattgcttg 
y- r gtgcgaagatgggaagttaatgtacctccaaagatgcacgagagaaaccagatatctcgcaatcttgcatacaagagcct 
1 tgccgaccagtgtggtattcaaaaaactctttgatgggcgaaagcaagaggatgtagtcgaaatgaacgacaactttgaa 
tttggactctgcccatgtgatgccaaacccatagtaagagggaagttcaatacaacgctgctgaacggaccggccttcca 
gatggtatgccccataggatggacagggactgtaagctgtacgtcattcaatatggacaccttagccacaactgtggtac 
ggacatatagaaggtctaaaccattccctcataggcaaggctgtatcacccaaaagaatctgggggaggatctccataac 
tgcatccttggaggaaattggacttgtgtgcctggagaccaactactatacaaagggggctctattgaatcttgcaagtg 
gtgtggctatcaatttaaagagagtgagggactaccacactaccccattggcaagtgtaaattggagaacgagactggtt 
acaggctagtagacagtacctcttgcaatagagaaggtgtggccatagtaccacaagggacattaaagtgcaagatagga 
aaaacaactgtacaggtcatagctatggataccaaactcggacctatgccttgcagaccatatgaaatcatatcaagtga 
ggggcctgtagaaaagacagcgtgtactttcaactacactaagacattaaaaaataagtattttgagcccagagacagct 
actttcagcaatacatgctaaaaggagagtatcaatactggtttgacctggaggtgactgaccatcaccgggattacttc 
gctgagtccatattagtggtggtagtagccctcttgggtggcagatatgtactttggttactggttacatacatggtctt 
atcagaacagaaggccttagggattcagtatggatcaggggaagtggtgatgatgggcaacttgctaacccataacaata 
ttgaagtggtgacatacttcttgctgctgtacctactgctgagggaggagagcgtaaagaagtgggtcttactcttatac 
cacatcttagtggtacacccaatcaaatctgtaattgtgatcctactgatgattggggatgtggtaaaggccgattcagg 
gggccaagagtacttggggaaaatagacctctgttttacaacagtagtactaatcgtcataggtttaatcatagccaggc 
gtgacccaactatagtgccactggtaacaataatggcagcactgagggtcactgaactgacccaccagcctggagttgac 
atcgctgtggcggtcatgactataaccctactgatggttagctatgtgacagattattttagatataaaaaatggttaca 
gtgcattctcagcctggtatctggggtgttcttgataagaagcctaatatacctaggtagaatcgagatgccagaggtaa 
ctatcccaaactggagaccactaactttaatactattatatttgatctcaacaacaattgtaacgaggtggaaggttgac 
gtggctggcctattgttgcaatgtgtgcctatcttattgctggtcacaaccttgtgggccgacttcttaaccctaatact 
gatcctgcctacctatgaattggttaaattatactatctgaaaactgttaggactgatatagaaagaagttggctagggg 
ggatagactatacaagagttgactccatctacgacgttgatgagagtggagagggcgtatatctttttccatcaaggcag 
aaagcacaggggaatttttctatactcttgccccttatcaaagcaacactgataagttgcgtcagcagtaaatggcagct 
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aatatacatgagttacttaactttggactttatgtactacatgcacaggaaagttatagaagagatctcaggaggtacca 
acataatatccaggttagtggcagcactcatagagctgaactggtccatggaagaagaggagagcaaaggcttaaagaag 
ttttatctattgtctggaaggttgagaaacctaataataaaacataaggtaaggaatgagaccgtggcttcttggtacgg 
ggaggaggaagtctacggtatgccaaagatcatgactataatcaaggccagtacactgagtaagagcaggcactgcataa 
tatgcactgtatgtgagggccgagagtggaaaggtggcacctgcccaaaatgtggacgccatgggaagccgataacgtgt 
gggatgtcgctagcagatttcgaagaaagacactataaaagaatctttataagggaaggcaactttgagggtatgtgcag 
ccgatgccagggaaagcataggaggtttgaaatggaccgggaacctaagagtgccagatactgtgctgagtgtaataggc 
tgcatcctgctgaggaaggtgacttttgggcagagtcgagcatgttgggcctcaaaatcacctactttgcgctgatggat 
ggaaaggtgtatgatatcacagagtgggctggatgccagcgtgtgggaatctccccagatacccacagagtcccttgtca 
catctcatttggttcacggatgcctttcaggcaggaatacaatggctttgtacaatataccgctagggggcaactatttc 
tgagaaacttgcccgtactggcaactaaagtaaaaatgctcatggtaggcaaccttggagaagaaattggtaatctggaa 
catcttgggtggatcctaagggggcctgccgtgtgtaagaagatcacagagcacgaaaaatgccacattaatatactgga 
taaactaaccgcatttttcgggatcatgccaagggggactacacccagagccccggtgaggttccctacgagcttactaa 
aagtgaggaggggtctggagactggctgggcttacacacaccaaggcgggataagttcagtcgaccatgtaaccgccgga 
aaagatctactggtctgtgacagcatgggacgaactagagtggtttgccaaagcaacaacaggttgaccgatgagacaga 
gtatggcgtcaagactgactcagggtgcccagacggtgccagatgttatgtgttaaatccagaggccgttaacatatcag 
gatccaaaggggcagtcgttcacctccaaaagacaggtggagaattcacgtgtgtcaccgcatcaggcacaccggctttc 
ttcgacctaaaaaacttgaaaggatggtcaggcttgcctatatttgaagcctccagcgggagggtggttggcagagtcaa 
Oagtagggaagaatgaagagtctaaacctacaaaaataatgagtggaatccagaccgtctcaaaaaacacagcagacctga 
tfj ccgagatggtcaagaagataaccagcatgaacaggggagacttcaagcagattactttggcaacaggggcaggcaaaacc 
yB acagaactcccaaaagcagttatagaggagataggaagacacaagagagtattagttcttataccattaagggcagcggc 
fn agagtcagtctaccagtatatgagattgaaacacccaagcatctcttttaacctaaggataggggacatgaaagaggggg 
■J\ acatggcaaccgggataacctatgcatcatacgggtacttctgccaaatgcctcaaccaaagctcagagctgctatggta 
fc g gaatactcatacatattcttagatgaataccattgtgccactcctgaacaactggcaattatcgggaagatccacagatt 
ttcagagagtataagggttgtcgccatgactgccacgccagcagggtcggtgaccacaacaggtcaaaagcacccaatag 
Tfi aggaattcatagcccccgaggtaatgaaaggggaggatcttggtagtcagttccttgatatagcagggttaaaaatacca 
yy; gtggatgagatgaaaggcaatatgttggtttttgtaccaacgagaaacatggcagtagaggtagcaaagaagctaaaagc 
f taagggctataactctggatactattacagtggagaggatccagccaatctgagagttgtgacatcacaatccccctaf g 
I™ taatcgtggctacaaatgctattgaatcaggagtgacactaccagatttggacacggttatagacacggggttgaaatgt 
gaaaagagggtgagggtatcatcaaagatacccttcatcgtaacaggccttaagaggatggccgtgactgtgggtgagca 
fy ggcgcagcgtaggggcagagtaggtagagtgaaacccgggaggtattataggagccaggaaacagcaacagggtcaaagg 
LS: actacGactatgacctcttgcaggcacaaagatacgggattgaggatggaatcaacgtgacgaaatcctttagggagatg 
f*% aattacgattggagcctatacgaggaggacagcctactaataacccagctggaaatactaaataatctactcatctcaga 
n agacttgccagccgctgttaagaacataatggccaggactgatcacccagagccaatccaacttgcatacaacagctatg 
* aagtccaggtcccggtcctattcccaaaaataaggaatggagaagtcacagacacctacgaaaattactcgtttctaaat 
gcGagaaagttaggggaggatgtgcccgtgtatatctacgctactgaagatgaggatctggcagttgacctcttagggct 
agactggcctgatcctgggaaccagcaggtagtggagactggtaaagcactgaagcaagtgaccgggttgtcctcggctg 
aaaatgccctactagtggctttatttgggtatgtgggttaccaggctctctcaaagaggcatgtcccaatgataacagac 
atatataccatcgaggaccagagactagaagacaccacccacctccagtatgcacccaacgccataaaaaccgatgggac 
agagactgaactgaaagaactggcgtcgggtgacgtggaaaaaatcatgggagccatttcagattatgcagctgggggac 
tggagtttgttaaatcccaagcagaaaagataaaaacagctcctttgtttaaagaaaacgcagaagccgcaaaagggtat 
gtccaaaaattcattgactcattaattgaaaataaagaagaaataatcagatatggtttgtggggaacacacacagcact 
atacaaaagcatagctgcaagactggggcatgaaacagcgtttgccacactagtgttaaagtggctagcttttggagggg 
aatcagtgtcagaccacgtcaagcaggcggcagttgatttagtggtctattatgtgatgaataagccttccttcccaggt 
gactccgagacacagcaagaagggaggcgattcgtcgcaagcctgttcatctccgcactggcaacctacacatacaaaac 
ttggaattaccacaatctctctaaagtggtggaaccagccctggcttacctcccctatgctaccagcgcattaaaaatgt 
tcaccccaacgcggctggagagcgtggtgatactgagcaccacgatatataaaacatacctctctataaggaaggggaag 
agtgatggattgctgggtacggggataagtgcagccatggaaatcctgtcacaaaacccagtatcggtaggtatatctgt 
gatgttgggggtaggggcaatcgctgcgcacaacgctattgagtccagtgaacagaaaaggaccctacttatgaaggtgt 
ttgtaaagaacttcttggatcaggctgcaacagatgagctggtaaaagaaaacccagaaaaaattataatggccttattt 
gaagcagtccagacaattggtaaccccctgagactaatataccacctgtatggggtttactacaaaggttgggaggccaa 
ggaactatctgagaggacagcaggcagaaacttattcacattgataatgtttgaagccttcgagttattagggatggact 
cacaagggaaaataaggaacctgtccggaaattacattttggatttgatatacggcctacacaagcaaatcaacagaggg 
ctgaagaaaatggtactggggtgggcccctgcaccctttagttgtgactggacccctagtgacgagaggatcagattgcc 
aacagacaactatttgagggtagaaaccaggtgcccatgtggctatgagatgaaagctttcaaaaatgtaggtggcaaac 
ttaccaaagtggaggagagcgggcctttcctatgtagaaacagacctggtaggggaccagtcaactacagagtcaccaag 
tattacgatgacaacctcagagagataaaaccagtagcaaagttggaaggacaggtagagcactactacaaaggggtcac 
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agcaaaaattgactacagtaaaggaaaaatgctcttggccactgacaagtgggaggtggaacatggtgtcataaccaggt 

tagctaagagatatactggggtcgggttcaatggtgcatacttaggtgacgagcccaatcaccgtgctctagtggagagg 

gactgtgcaactataaccaaaaacacagtacagtttctaaaaatgaagaaggggtgtgcgttcacctatgacctgaccat 

ctccaatctgaccaggctcatcgaactagtacacaggaacaatcttgaagagaaggaaatacccaccgctacggtcacca 

catggctagcttacaccttcgtgaatgaagacgtagggactataaaaccagtactaggagagagagtaatccccgaccct 

gtagttgatatcaatttacaaccagaggtgcaagtggacacgtcagaggttgggatcacaataattggaagggaaaccct 

gatgacaacgggagtgacacctgtcttggaaaaagtagagcctgacgccagcgacaaccaaaactcggtgaagatcgggt 

tggatgagggtaattacccagggcctggaatacagacacatacactaacagaagaaatacacaacagggatgcgaggccc 

ttcatcatgatcctgggctcaaggaattccatatcaaatagggcaaagactgctagaaatataaatctgtacacaggaaa 

tgaccccagggaaatacgagacttgatggctgcagggcgcatgttagtagtagcactgagggatgtcgaccctgagctgt 

ctgaaatggtcgatttcaaggggacttttttagatagggaggccctggaggctctaagtctcgggcaacctaaaccgaag 

caggttaccaaggaagctgttaggaatttgatagaacagaaaaaagatgtggagatccctaactggtttgcatcagatga 

cccagtatttctggaagtggccttaaaaaatgataagtactacttagtaggagatgttggagagctaaaagatcaagcta 

aagcacttggggccacggatcagacaagaattataaaggaggtaggctcaaggacgtatgccatgaagctatctagctgg 

ttcctcaaggcatcaaacaaacagatgagtttaactccactgtttgaggaattgttgctacggtgcccacctgcaactaa 

gagcaataaggggcacatggcatcagcttaccaattggcacagggtaactgggagcccctcggttgcggggtgcacctag 

gtacaataccagccagaagggtgaagatacacccatatgaagcttacctgaagttgaaagatttcatagaagaagaagag 

aagaaacctagggttaaggatacagtaataagagagcacaacaaatggatacttaaaaaaataaggtttcaaggaaacct 

caacaccaagaaaatgctcaacccagggaaactatctgaacagttggacagggaggggcgcaagaggaacatctacaacc 

accagattggtactataatgtcaagtgcaggcataaggctggagaaattgccaatagtgagggcccaaaccgacaccaaa 

acctttcatgaggcaataagagataagatagacaagagtgaaaaccggcaaaatccagaattgcacaacaaattgttgga 

gattttccacacgatagcccaacccaccctgaaacacacctacggtgaggtgacgtgggagcaacttgaggcgggggtaa 

atagaaagggggcagcaggcttcctggagaagaagaacatcggagaagtattggattcagaaaagcacctggtagaacaa 

ttggtcagggatctgaaggccgggagaaagataaaatattatgaaactgcaataccaaaaaatgagaagagagatgtcag 

tgatgactggcaggcaggggacctggtggttgagaagaggccaagagttatccaataccctgaagccaagacaaggctag 

ccatcactaaggtcatgtataactgggtgaaacagcagcccgttgtgattccaggatatgaaggaaagacccccttgttc 

aacatctttgataaagtgagaaaggaatgggactcgttcaatgagccagtggccgtaagttttgacaccaaagcctggga 

cactcaagtgactagtaaggatctgcaacttattggagaaatccagaaatattactataagaaggagtggcacaagttca 

ttgacaccatcaccgaccacatgacagaagtaccagttataacagcagatggtgaagtatatataagaaatgggcagaga 

gggagcggccagccagacacaagtgctggcaacagcatgttaaatgtcctgacaatgatgtacggcttctgcgaaagcac 

aggggtaccgtacaagagtttcaacagggtggcaaggatccacgtctgtggggatgatggcttcttaataactgaaaaag 

ggttagggctgaaatttgctaacaaagggatgcagattcttcatgaagcaggcaaacctcagaagataacggaaggggaa 

aagatgaaagttgcctatagatttgaggatatagagttctgttctcataccccagtccctgttaggtggtccgacaacac 

cagtagtcacatggccgggagagacaccgctgtgatactatcaaagatggcaacaagattggattcaagtggagagaggg 

gtaccacagcatatgaaaaagcggtagccttcagtttcttgctgatgtattcctggaacccgcttgttaggaggatttgc 

ctgttggtcctttcgcaacagccagagacagacccatcaaaacatgccacttattattacaaaggtgatccaataggggc 

ctataaagatgtaataggtcggaatctaagtgaactgaagagaacaggctttgagaaattggcaaatctaaacctaagcc 

tgtcGacgttgggggtctggactaagcacacaagcaaaagaataattcaggactgtgttgccattgggaaagaagagggc 

aactggctagttaagcccgacaggctgatatccagcaaaactggccacttatacatacctgataaaggctttacattaca 

aggaaagcattatgagcaactgcagctaagaacagagacaaacccggtcatgggggttgggactgagagatacaagttag 

gtcccatagtcaatctgctgctgagaaggttgaaaattctgctcatgacggccgtcggcgtcagcagctgagacaaaatg 

tatatattgtaaataaattaatccatgtacatagtgtatataaatatagttgggaccgtccacctcaagaagacgacacg 

cccaacacgcacagctaaacagtagtcaagattatctacctcaagataacactacatttaatgcacacagcactttagct 

gtatgaggatacgcccgacgtctatagttggactagggaagacctctaacagcccccgcggatctagaggagcatgcgac 

gtcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgc 

tcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgcc 

cttattcccttttttgcggcattttgccttcctgtttttgctcacccagaaacgctggtgaaagtaaaagatgctgaaga 

tcagttgggtgcacgagtgggttacatcgaactggatctcaacagcggtaagatccttgagagttttcgccccgaagaac 

gttttccaatgatgagcacttttaaagttctgctatgtggcgcggtattatcccgtattgacgccgggcaagagcaactc 

ggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggcatgac 

agtaagagaattatgcagtgctgccataaccatgagtgataacactgcggccaacttacttctgacaacgatcggaggac 

cgaaggagctaaccgcttttttgcacaacatgggggatcatgtaactcgccttgatcgttgggaaccggagctgaatgaa 

gccataccaaacgacgagcgtgacaccacgatgcctgtagcaatggcaacaacgttgcgcaaactattaactggcgaact 

acttactctagcttcccggcaacaattaatagactggatggaggcggataaagttgcaggaccacttctgcgctcggccc 

ttccggctggctggtttattgctgataaatctggagccggtgagcgtgggtctcgcggtatcattgcagcactggggcca 

gatggtaagccctcccgtatcgtagttatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgc 

tgagataggtgcctcactgattaagcattggtaactgtcagaccaagtttactcatatatactttagattgatttaaaac 

FIGURE 2B 



SHEET 3 OF 4 



ttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagttttcg 
ttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgctt 
gcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactg 
gcttcagcagagcgcagataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagca 
ccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttgga 
ctcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaa 
cgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgctcaaagatgcaggggtaaaagctaaccgcat 
ctttaccgacaaggcatccggcagttcaacagatcgggaagggctggatttgctgaggatgaaggtggaggaaggtgatg 
tcattctggtgaagaagctcgaccgtcttggccgcgacaccgccgacatgatccaactgataaaagagtttgatgctcag 
ggtgtagcggttcggtttattgacgacgggatcagtaccgacggtgatatggggcaaatggtggtcaccatcctgtcggc 
tgtggcacaggctgaacgccggaggatcctagagcgcacgaatgagggccgacaggaagcaaagctgaaaggaatcaaat 
ttggccgcaggcgtaccgtggacaggaacgtcgtgctgacgcttcatcagaagggcactggtgcaacggaaattgctcat 
cagctcagtattgcccgctccacggtttataaaattcttgaagacgaaagggcctcgtgatacgcctatttttataggtt 
aatgtcatgataataatggtttcttagacgtcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatt 
tttctaaatacattcaaatatgtatccgctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaaga 
gtatgagtattcaacatttccgtgtcgcccttattcccttttttgcggcattttgccttcctgtttttgctcacccagaa 
acgctggtgaaagtaaaagatgctgaagatcagttgggtgcacgagtgggttacatcgaactggatctcaacagcggtaa 
Ogatccttgagagttttcgccccgaagaacgttttccaatgatgagcacttttaaagttctgctatgtggcgcggtattat 
^ycccgtgttgacgccgggcaagagcaactcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtc 
yyacagaaaagcatcttacggatggcatgacagtaagagaattatgcagtgctgccataaccatgagtgataacactgcggc 
fi caacttacttctgacaacgatcggaggaccgaaggagctaaccgcttttttgcacaacatgggggatcatgtaactcgcc 
ttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgcctgcagcaatggcaaca 
, % acgttgcgcaaactattaactggcgaactacttactctagcttcccggcaacaattaatagactggatggaggcggataa 
f% agttgcaggaccacttctgcgctcggcccttccggctggctggtttattgctgataaatctggagccggtgagcgtgggt 
fi ctcgcggtatcattgcagcactggggccagatggtaagccctcccgtatcgtagttatctacacgacggggagtcaggca 
^ Actatggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattggtaactgtcagaccaagttta 
f ctcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctca 
I s * tgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccttaataagatgatcttcttgagatcgtttt 
ggtctgcgcgtaatctcttgctctgaaaacgaaaaaaccgccttgcagggcggtttttcgaaggttctctgagctaccaa 
fy ctctttgaaccgaggtaactggcttggaggagcgcagtcaccaaaacttgtcctttcagtttagccttaaccggcgcatg 
LI acttcaagactaactcctctaaatcaattaccagtggctgctgccagtggtgcttttgcatgtctttccgggttggactc 
aagacgatagttaccggataaggcgcagcggtcggactgaacggggggttcgtgcatacagtccagcttggagcgaactg 
'T, f cctacccggaactgagtgtcaggcgtggaatgagacaaacgcggccataacagcggaatgacaccggtaaaccgaaaggc 
aggaacaggagagcgcacgagggagccgccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccaccact 
gatttgagcgtcagatttcgtgatgcttgtcaggggggcggagcctatggaaaaacggctttgccgcggccctctcactt 
ccctgttaagtatcttcctggcatcttccaggaaatctccgccccgttcgtaagccatttccgctcgccgcagtcgaacg 
accgagcgtagcgagtcagtgagcgaggaagcggaatatatcctgtatcacatattctgctgacgcaccggtgcagcctt 
ttttctcctgccacatgaagcacttcactgacaccctcatcagtgccaacatagtaagccagtatacactccgctagcgc 
cacgcgtatcgatgaattcgttaatacgactcactata 

SEQ ID NO: 12 
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Growth curve of BVDV mutants in MDBK cell system 
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